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2  ¢¡�£ , Bouchet 6-

��í�î Å´ò ¦Xß´à % ° É ó�¤�¥ ¦ .
�

£���� §·¨ ¬ , !�¦Xß´à5¦�¦Xß´à % ° ó*§�ó �©º�»�¦ ,
þ*¨ « ³¹ß´à¤°ª© Å 2  ¢¡�£ , ò¦7ß�à % °7±�« Ù�ó ��º¹»,¦ .

2 ¬®­°¯®±
ê ¬ ��� ¦ª²�³�- , ��´ � A Â7ß�à·°�.�<�ß�à % °�¦@Æ�µ . Ã�Ä � Ê�¶�Ü Á·Â , ��� §¨´¦�°;ñ ó Ê¢· ¦7���¤° . ����¸�¹ A Â;ß�à,°´á�.*º 
 Æ�µ . » A Â@Æ�µ,¦�¼�½�¾ "*¿�À

[11]. Á*Â
2.1

[5]
ß�à,°

(G, σ) Þ  �!�° G Ã ß�à3Ä7@ σ : E(G) → {+1,−1} Å�¤ ,
<�ö

G ó (G, σ)
¦;��°

, E(G) ó G
¦;Æ�Ç

. ¢ ½ E Æ e ∈ E(G), È σ(e) = +1, É ��þ E Æ óÊ Æ
; §�É ��ê*Ë�Æ . ¢ (G,σ)

¦@½�¾�ß�à�Ì�°
(H, σ |E(H)),

ê ¬ /�Í , Å�Ù�Î�Ï�Ð µ,¦�ÑÒ �
, ��� � (H, σ |E(H))

��Ó�ê
(H, σ).Á3Â

2.2
[5] ¢ ß´à¤° (G, σ), ò ¦Xß´à�Ì�° (H, σ)

¦Xß´à ó Á�¸¤°�ö å Ê Æ�ß´à,¦�ÔÕ
, Ö σ(H) =

∏

e∈E(H) σ(e).Á�Â
2.3

¦ ó ½¼¾ , !,¦ 2-
Ê É ° ,

Ó��
Cn,

<¤ö
n
ã�ä5¦�ö�¦ª× ¡ @ . ��� � (Cn, σ)��ê�ß�à3¦

.Ø�Ù ß�à·°�ö�¦�¦ Ê Ë
,
±���ß�à·° � ê�á ��Ú û .Á3Â

2.4
[12] Ã�Ä ½�¾�ß´à5¦�¦Xß´à ó Ê ¦ , É � ò�ó ®�Û�¦ ; §�É�Ò � ò�ó�Ù ®�Û�¦ .

Ã�Ä ½¼¾�ß�à·°;Ü�Ý Ù ®�Û5¦ , Ð�Ñ�Ò � ò�ó�Ù ®�Û,¦ , §�É�ò�Ò�ó ®�Û,¦ .Á�Â
2.5

[5] Þ U ó (G, σ)
× ¡ Ç,¦X½¼¾�Ì�Ç . ¢ U ß�à�á�ó Á���â ¡ � Ü Å U

�
V (G) \ U

ö�¦ªÆ�¦;ß�à�ã�ä
. Ã�Ä ½�¾�ß�à,° (G, σ)

±�á�!�å�½�?�æ,¦ à�á è�é�ê (G,σ′),

É � (G, σ) Ã (G, σ′) ó�à�á���ç ¦ .è
2.1 à�á�Ú�Ù*é�ê ß�à:¦�¦;ß�à .

½�¾�ß�à,°
(G, σ) ó ®�Û¤¦�³@µ�¶,³ ò ±�á�!�å½�?�æ à�á , ë�ì�ò ¦ å Ê Æ�ñ ó Ê Æ . ¢ ¡��������'� ,
Æ�í Ê ¦7ß�à·° ��ç ¡� �!¤° .ê ¬ A Â7ß�à·°�¦7�����,¦XÆ�µ , ����¸�¹�î�ï ß�à·°�¦XÆ·Ç .Á5Â

2.6
[5] Þ (G, σ) ó ½�¾´ß·à�° .

�©ß·à�°�¦�½ E Æ e = uv ð3ß Ú E5ñ Æ he
uÃ he

v,
<�ö�ò E3ñ Æ´ñ Ã ½�¾�â ¡�
�ó . Þ H(G) Ã HG(u) � Ü ê (G,σ)

ö å Ê ñ Æ$ ¤ ¦7Ç*ô á;. å Ê ��× ¡ u 
�ó ¦ ñ Æ $ ¤ ¦7Ç*ô . ¢ he
v ∈ H(G),

â
ehe

v

ã´ä*Ü*Ý
ñ Æ he

v

¦�Æ
. (G, σ)

¦¹½�¾´Æ¤Ç ó ½�¾5õ�ö τ : H(G) → {+1,−1}, ë�ì ¢ ò´½ E3ñ Æ
he

v ∈ H(G),
Ê

τ(he
v)τ(he

u) = −σ(ehe
v
).
<�ö ¢ he

v ∈ H(G), Ã�Ä he
v

¦�/�Ç;÷*ø ò ¦�× ¡ ,

Ð�Ñ τ(he
v) = 1; Ã�Ä he

v

¦ª/¤Ç7Á,Ç ò ¦ª× ¡ , Ð�Ñ τ(he
v) = −1.Ø�Ù Æ¤¦XÆ·Ç

,
±�á1Æ�µ�ß�à·°�¦7�����

.Á¢Â
2.7

[5] ù (G, σ) ó ½�¾¢ú Ê ÆçÇ τ
¦¼ß,àç°

, Ú Þ f : E(G) → Z ó ½�¾ûõö
. Ã´Ä ¢ ¡*ò´¾3× ¡ v ∈ V (G),

ñ Ê ∑

he
v
∈HG(v) τ(he

v)f(ehe
v
) = 0 , Ú µ ¢ ï¤ð ½ E Æ

e ∈ E(G) ,
ñ�ü�ý

0 < |f(e)| < k , É � (τ, f)
ê

(G, σ)
¦X½¼¾����

k-
�

.
ß�à·°

(G, σ)¦7��þ
Φ((G, σ)) ó�ë�ì (G, σ) ÿ Ê ��� k-

�,¦ ��� ³�@ k. Ã�Ä © Å ½¼¾�³�@ k, ë�ì
(G, σ)

Ê ���
k-
�

, É � (G, σ) ó ��º¹»,¦ .è
2.2

½*/©¯
, ¢ ¡*Æ5Ç·ê���Ç ¦¼ß,àç° , �3��� ê ò©ó ®:Û ¦¼µ¤º�» Ê �©� 2-

�
.

ù ½�/�¯ , Ã�Ä Ú ¾�ß´à¤° (G, σ) Ã (G, σ′) à�á���ç , Ð´Ñ (G, σ)
º�»´½�¾����

k-
�,³¹µ
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¶�³
(G,σ′)

º�»©½�¾����
k-
�

. Þ (τ, f) ó (G, σ)
É ¦¼½�¾����

k-
�

. ¢ (G,σ)
ö�× ¡Ì3Ç

V0 = {v1, v2, . . . , vt} ß3à3á3'3ì Ø (G, σ′),
áª.

(G, σ′)
¦�½�¾·Æ�Ç

τ ′: Þ HG(V0) =
⋃t

i=1 HG(vi).
¢ ï©ð he

v ∈ HG(V0),
ñ Ê

τ ′(he
v) = −τ(he

v);
¢ ï©ð he

v ∈ H(G)\HG(vi),
ñ Ê

τ ′(he
v) = τ(he

v). 
���
 ª (τ ′, f)
ê

(G, σ′)
¦X½¼¾����

k-
�

.¢ ß·à�° (G, σ)
¦�½�¾´�´�

k-
�

(τ, f), Þ E0 ó (G, σ)
Æ:Çç¦�½�¾3Ì3Ç

. ¢ ï¤ð ¦
e = uv ∈ E(G), "*#·Ã � ½�¾·Æ�Ç τ ′: È e ∈ E0, É τ ′(he

v) = −τ(he
v); È e ∈ E(G)\E0,É τ ′(he

v) = τ(he
v).
á�.¤½�¾ûõ�ö

f ′: È e ∈ E0, É f ′(e) = −f(e); È e ∈ E(G)\E0, É
f ′(e) = f(e).

þ £7ì Ø©¦ (τ ′, f ′) � ê (G,σ)
¦X½¼¾����

k-
�

. å á (G,σ) Å Æ·Ç τ
� º¹»

½¼¾����
k-
�©³Xµ�¶·³ ò¼Å Æ·Ç τ ′

� º¹»�½¼¾����
k-
�

. ü;ý Æ¤¦XÆ·Ç Ù�� ¢���� �����
Î�Ï���� , ����� � (τ, f)

��Ó�ê
f .

Å � ¯,¦ æ ô,ö , Máčajová Ã Škoviera [12]
²�í���� ¬ Ù ®�Û,¦ 2-

Æ , !�ß�à·° .���
2.1

[12]
½¼¾ Ù ®�Û,¦ 2-

Æ , !�ß�à·° (G, σ) ó ��º¹»,¦¼³Xµ�¶,³ ò�Ù © Å ½ EÆ
, ë�ì�� � þ E Æ '�ì Ø©¦7ß�à,° ó ®�Û¤¦ .è

2.3
½¼¾�ß�à3¦

(Cn, σ) ó ��º¹»,¦¼³Xµ�¶·³ ò�ó ®�Û¤¦ .ê ¬ A Â7ß�à·° ¢ ! ¦7ß�à % ° , ����¸�¹�î�ï  �!¤°�¦ % ° .Á�Â
2.8

[11]
½¼¾� �!¤°

G
¦ % ° L(G) ��"�ó ½¼¾� �!¤° ,

<¤ö
V (L(G)) = E(G),

L(G)
ö�¦ Ú ¾�× ¡ º�#·³Xµ�¶·³@þ Ú ¾ ¡ ¢ ! ¦;Æ Å G

ö;º�#
.� ¯ A Â7ß�à·°�¦7ß�à % °�¦@Æ�µ .Á*Â

2.9
[13]
ú Ê Æ,Ç

τ
¦;ß�à,°

(G,σ)
¦;ß�à % °ªÓ�� (L(G), σL,τ),

<�ö
L(G)

ó G
¦ % ° , Ú µ ¢ (G, σ)

ö�¦ªò�¾�× ¡ v Ã�ï´ð Ú E Ù � ¦ ñ Æ he1

v , he2

v ∈ HG(v),
Ê

σL,τ(eh
e1
v

eh
e2
v

) = τ(he1

v )τ(he2

v ).è
2.4
¢ ß´à¤° (G,σ), ò ¦ Ù � ¦¹Æ¤Ç ì Ø,¦@ß©à % ° (L(G), σL,τ)

�
(L(G), σL,τ ′)

ó�à�á���ç ¦ .
ÿ�ô + 2.2

±�$
, (L(G), σL,τ)

º¹»�½¼¾����
k-
�©³Xµ�¶·³

(L(G), σL,τ ′)
º¹»

½¼¾����
k-
�

.

��� A ÂX½¼¾�ß�à·°�.�<�ß�à % °�¦�%�Ì ,
<¤ö'& % ã�ä Ê Æ , ( % ã�ä*Ë7Æ .)

2.1
°

1 A Â ¬ (K4, σ)
á�. ò É ¯�¦¹½�¾´Æ¤Ç .

< ¢�! ¦Xß´à % ° Ã ° 2 å ä ,
<

ö
V (L(K4)) = E(K4).

*
1 (K4, σ)

*
2 (L(K4), σL,τ )

3 +-, ¯/.101243
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¢  �!¤°�¦ % ° ,
Ê � æ�ÿ�õ

.�'�
3.1

[7] Þ G ó ��5�¦ Ê°· ° ,
<�ö

G
º�» Ê�6 Æ

. ¢ G
ö�¦ ï·ð ½�¾�× ¡ v,ù Gv ó % ° L(G)

ö Þ E(v) 7 Û©¦ªÌ¤° . Ð�Ñ á �98 ¾�ÿ�õ ¤�¥ :

(1) ï´ð ¦ Gv

ñ�á1½¼¾�²�í¤°
Kd

��ê�:�;�Ì¤°
,
<¤ö

d ó*¡ v Å G
ö�¦   ;

(2) L(G) =
⋃

v∈V (G) Gv ó Gv

¦X½¼¾�Æ Ù 2©¦ Ú ;

(3) L(G)
ö ï´ð ½¼¾�× ¡ e <>= ¡ Ú ¾ Gv

¦ ¡ Ç .¢ ß�à·° (G, σ)
¦7ß�à % ° (L(G), σL,τ), ��� ª�«�¬ û�? ¡ æ ô 3.1

¦Xÿ�õ
.Á �

3.1
Þ (G, σ) ó ½¼¾�ß�à·° ,

<¤ö
G ó ½¼¾����,° . ¢ ï´ð ¦ª× ¡ v ∈ V (G), ù

(Gv, σL,τ) ó (L(G), σL,τ)
ö Þ E(v) 7 Û©¦7ß�à�Ì¤° . Ð�Ñ á �98 ¾�ÿ�õ ¤�¥ :

(1) ï´ð ¦ (Gv, σL,τ)
ñ ó ½¼¾�®�Û,¦;ß�à�²�í�° (Kd, σ),

<¤ö
d ó*¡ v Å (G, σ)ö�¦   ;

(2) (L(G), σL,τ) =
⋃

v∈V (G)(Gv, σL,τ) ó (Gv, σL,τ)
¦X½¼¾�Æ Ù 2©¦ Ú ;

(3) (L(G), σL,τ)
ö ï´ð ½¼¾�× ¡ e <>= ¡ Ú ¾ (Gv, σL,τ)

¦ ¡ Ç .@ ü ê (L(G), σL,τ)
¦��ç°Xê % ° L(G), å á (2) Ã (3) ó¤æ ô 3.1

¦>A�B�Ö�õ
. Þ ¡

G ó ����° ,
Ø�Ù æ ô 3.1

¦
(1)
±�$

, (Gv, σL,τ) ó ½�¾�ß´à�²�í�° . ü@ý � ¯ ��� � ªç« ,

ï´ð ¦X½¼¾�ß�à�²�í�° (Gv, σL,τ)
ñ ó ®�Û,¦ . Ã�Ä (G, σ)

ö Ê
1  :¡ v1, Ð�Ñ v1 Å <�ß�à% °�ö ¢�! ¦ (Gv1

, σL,τ) ó�C ê 1
µ�®�Û¤¦�²�í�°

, Ö�< Ê ½�¾�D ¥:¡ ¦�²�í�° .
� ¯ "�#

(G, σ)
ö  �E ¡ � ¡ 3

¦ ¡ . Þ Ck = {(Cv, σL,τ) ⊆ (Gv, σL,τ) :
ß©à¢¦

(Cv, σL,τ)
¦>F   ê

k},
<¤ö

3 ≤ k ≤ d(v). ¢ k
â�@�G HJI�K

.¢ ï´ð ¦ (Cv, σL,τ) ∈ C3, ò¼Å (G, σ)
ö���× ¡ v

º�#¤¦ ñ Æ ¢ ! ¦XÆ·Ç7ê,° 3,
°

4,
°

5
á`.�°

6
þ�£�L�Ñ�M N�½

.
þ £@Å5¡ v ¢�! ¦;ß�à�²�í�°�ö , ï©ð ¦;ß�à:¦ (Cv, σL,τ)

ö�¦
Ë7Æ�@ 	PO ê�Q�@ .

*
3 R9S 1

*
4 R9S 2

*
5 R9S 3

*
6 R9S 4

³
k > 3 £ , T ù�U � ¢ C3, C4, · · · , Ck−1 Oû¤û¥ , Vû"°# Ck. Þ ¡ (Gv, σL,τ) ó½©¾,ß�à:²¢í °

, � ¢ ïçð ¦ (C ′

v, σL,τ) ∈ Ck, (C ′

v, σL,τ)
ö ïçð Ú ¡ x, y

ñ5ºW#
. ï ã

(C ′

v, σL,τ)
ö¤¦´½ E-X v1v2,

< ö
v1, v2 ∈ V (C ′

v). ò � (C ′

v, σL,τ) Y � ¤ Ú ¾ZF   ñ �¡
k
¦¹ß·à°¦

(C ′

1, σL,τ) Ã (C ′

2, σL,τ), +¤ð Ø E(C ′

v) = (E(C ′

1) \ v1v2) ∪ (E(C ′

2) \ v1v2)
µ

E(C ′

1) ∩ E(C ′

2) = {v1v2}. Þ HJI T ù ±�$ , (C ′

1, σL,τ) Ã (C ′

2, σL,τ)
ñ Ê Q�@ E Ë7Æ . ü ê

σL,τ (C′
1)σL,τ (C′

2) =

(

∏

e∈E(C′

1
)

σL,τ (e)

)(

∏

e∈E(C′

2
)

σL,τ (e)

)

=

(

∏

e∈E(C′

1
)\v1v2

σL,τ (e)

)(

∏

e∈E(C′

2
)\v1v2

σL,τ (e)

)

(σL,τ (v1v2))
2

=

(

∏

e∈E(C′

1
)\v1v2

σL,τ (e)

)(

∏

e∈E(C′

2
)\v1v2

σL,τ (e)

)
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=
∏

e∈E(C′

v
)

σL,τ (e) = σL,τ (C′
v).

µ
σL,τ(C

′

1)σL,τ(C
′

2) = 1, å á σL,τ(C
′

v) = 1. [W\ (C ′

v, σL,τ) ó ®¢Û ¦ . ü�ý , ïçð ¦
(Gv, σL,τ) ó ®�Û,¦ . ª�« ²�] .)

3.1 Å % 2.1
ö

,
× ¡ v1 Å (L(K4), σL,τ)

ö ¢�! ¦�²�í�° (Gv1
, σL,τ) , Ã ° 7

ö
â ^ % ã�ä,¦'_ � ,

<¤ö
V (Gv1

) = {e1, e4, e6}; v2
¢ ! ¦ª²�í¤° , Ã ° 7

ö'` % ã�ä,¦'_ � ,<¤ö
V (Gv2

) = {e1, e2, e5}, ò�� ñ ó ®�Û,¦ .

e2

e1 e5

e4

e3

e6

*
7 (Gv1

, σL,τ )
*

8 (K4, σ) a bdc'e 4-NZF

Máčajová Ã Rollová [14]
��� ¬ ®�Û,¦7ß�à�²�í¤°�¦;��þ .���

3.2
[14] Þ G = (Kn, Σ) ó�ÿ Ê ¾ n

× ¡ ¦;®�Û¤¦;ß�à�²�í�° ,
<�ö

n ≥ 5. Ã�Ä n

ó�f @ , Ð�Ñ Φ(G) = 2; §�É Φ(G) = 3.è
3.1 ����"�# ¦�° O ê�����° , Ù © Å 6 Æ Ã 5 .

³
n = 1 £ , (K1, σ) ó ®�Û¤¦;µ´º»�½¼¾����

2-
�

.
³

n = 3 £ ,
½¼¾�®�Û,¦

(K3, σ)
º¹»�½¼¾����

2-
�

.
³

n = 4 £ , Þ ¡�®Û¤¦;ß�à,°���Æ�í Ê ¦;ß�à,° à�á���ç , å á ���W<7"�# Æ�í Ê ¦;ß�à�²�í�° (K4, σ). ü ê8 Ê É °@º¼»�½�¾���� 3-
�·³@µ�¶,³ ò�ó g _¤° , å á`Æ�í Ê ¦ (K4, σ)

� Ê ���
3-
�

. h
��� ±�á Å (K4, σ)

É ¯ � Ø�½�¾���� 4-
�

, Ã ° 8, i:ÖXå Ê ®�Û¤¦ (K4, σ)
ñ�º¼»�½�¾��

�
4-
�

.

Þ Æ�ô 3.1 Ã,æ ô 3.2,
±�á ì Ø 
 ¡�ß�à·°�¦7ß�à % °�¦7�����¤¦Xÿ�õ .Á �

3.2
Þ (G, σ) ó ½�¾´ß·à�° ,

< ö
G ó ½�¾:�3�ç° . Ã´Ä (G, σ)

ö�� Ê
2  û¡ ,

Ð´Ñ (L(G), σL,τ)
º�»´½�¾����

4-
�

. ¿ ½�À�Ô , Ã�Ä (G, σ)
ö�� Ê

2  ¢¡�Ã 4  ¢¡ , Ð´Ñ
(L(G), σL,τ)

º¹»�½¼¾����
3-
�

.@ ü ê (G,σ)
ö�� Ê

2   ¡ , Þ Æ·ô 3.1
ö·¦

(1)
±�$

, ¢ ïçð ¦ v ∈ V (G), v Å
(L(G), σL,τ)

ö ¢�! ¦;ß�à�²�í�° (Gv, σL,τ) ó ®�Û¤¦ ,
µ

(Gv, σL,τ)
ö Ù © Å�C ê 2

¦;ß�à
²�í¤°

.
ÿ�ô æ ô 3.2

á^.
(K4, σL,τ) Ù º¹»���� 3-

�
, h º¹»�½¼¾���� 4-

��±�$
, (Gv, σL,τ)º,» ½¤¾����

4-
�

fv. Þ ¡ ⋃

v∈V (G)(Gv, σL,τ) ó ½¤¾ûÆ Ù 2 ¦ Ú ,
µ

(L(G), σL,τ) =
⋃

v∈V (G)(Gv, σL,τ), å á (L(G), σL,τ)
º¹»�½¼¾����

4-
� ∑

v∈V (G) fv.¿ ½�À�Ô , ü ê (G, σ)
ö�� Ê

2  ¢¡�Ã 4  ¢¡ , Þ Æ�ô 3.1
±�$

, (Gv, σL,τ)
ö Ù © ÅWCê

2 Ã 4
¦7ß�à�²�í¤°

. ý3£ , ï´ð ¦ (Gv, σL,τ)
ñ�º¹»�½¼¾����

3-
�

, å á (L(G), σL,τ)
º
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»�½¼¾����
3-
�

. ª�« ²�] .
É�j Æ�ô�¨ « , < D ß�à·° Ù Ý 2  :¡ , Ð�Ñ�ò ¦7ß�à % ° Ò ½�Æ ó ��º¼»,¦ .

� ¯ ���k õ�ß´à¤° ÿ Ê 2  ¢¡ ¦�Ñ Ò . l;Ã m n (Pn, σ), ò ¦Xß´à % ° Ù�ó �©º�»�¦ , ü ê�<�ß´à% ° ÿ Ê 1  5¡ . ¿ ½�À�Ô , ��� §©¨ ¬ ß�à:¦�¦;ß�à % ° .
� ¯¤¦@ÿ�õ�¨ « , ¢ ¡�ß�à:¦�¦ß�à % ° ,

<�ß�à % °7±�« ó ��º¹»,¦ , i ±�« Ù�ó ��º¹»,¦ .Á �
3.3
¢ ß�à3¦ (Cn, σ),

<¤ö
n ∈ Z,

Ê á ��Ú ¾�ÿ�õ ¤�¥ :

(1)
³

n
ê f @ £ , Ã´Ä (Cn, σ) ó �,º�»ç¦ , Ð·Ñ´ò ¦¹ß·à % ° Ù´ó �¤º�»ç¦ ; Ã´Ä

(Cn, σ) Ù�ó ��º¹»,¦ , Ð�Ñ�ò ¦7ß�à % ° ó ��º¹»,¦ .

(2)
³

n
êWQ¢@ £ , Ã,Ä (Cn, σ) ó ��º´» ¦ , Ð�Ñ,ò ¦�ß�à % ° ó ��º´» ¦ ; Ã,Ä

(Cn, σ) Ù�ó ��º¹»,¦ , Ð�Ñ�ò ¦7ß�à % ° Ù�ó ��º¹»¤¦ .@ Þ V (Cn) = {v1, v2, · · · , vn}. Þ Æ�µ�±�$ , (Cn, σ)
¦7ß�à % ° � ê�½¼¾�ß�à3¦ .

(1) Ã�Ä (Cn, σ) ó �´º¼»¤¦ , Ð�Ñ (Cn, σ)
ö Ê Q�@ E Ë�Æ ,

þ ó·ü ê (Cn, σ) ó �´º¼»¦¼³Xµ�¶·³ ò�ó ®�Û¤¦ . ��� ¢ (Cn, σ) ß�à�á�ë�ì�ò ö å Ê Æ�ß�à�ñ ó Ê ¦ ,
Ó��

(Cn, σ′).

Þ ¡ ¢ � ½¼¾�ß�à·° , Ù � ¦XÆ·Ç ì Ø©¦7ß�à % ° ó�à�á���ç ¦ , ü;ý�����T ù (Cn, σ′)
¦XÆ

Ç
τ Ã � : ¢ Æ ei = vivi+1,

<¤ö
i ∈ [1, n−1], ��� Þ hei

vi

¦XÆ·Ç7ê�÷�ø�â ¡ vi, hei

vi+1

¦XÆ·Ç
ê�Á¤Çªâ ¡ vi+1.

µ ¢ ¡�Æ en = vnv1, hen

vn

¦@Æ,Ç;ê�÷*ø�â ¡ vn, hen

v1

¦@Æ,Ç;ê�Á¤Çªâ ¡ v1.

Þ ß�à % °�¦XÆ�µ�±�$ , (L(Cn), σ′

L,τ)
ö;ò E Æ�ñ ó Ë7Æ .

ÿ�ô
n ó�f @ ,

±�$
(L(Cn), σ′

L,τ)

ó�Ù ®�Û,¦ . [�\ (L(Cn), σ′

L,τ) Ù�ó ��º¹»,¦ . Þ^+ 2.4
±�$

, (L(Cn), σL,τ) Ù�ó ��º¹»,¦ .

Ã�Ä (Cn, σ) Ù�ó ��º¹»,¦ , Ð�Ñ (Cn, σ)
ö Ê f @ E Ë7Æ . ��� � (Cn, σ) ß�à�á�ë�ì�ò< Ê ½ E Ë�Æ e1 = vnv1,

Ó��
(Cn, σ′). T ù (Cn, σ′)

¦@Æ,Ç
τ Ã � : τ(hei

vi
) = 1, τ(hei

vi+1
) =

−1.
<�ö

i ∈ [1, n − 1],
µ

τ(hen

vn
) = τ(hen

v1
) = 1. Þ ß�à % °�¦@Æ�µ�± $ , (L(Cn), σ′

L,τ)
ö <Ê

ene1

ê Ê Æ
,
<�o�Æ O ê�Ë7Æ . [�\ (L(Cn), σ′

L,τ)
Ê Q�@ E Ë7Æ . å á (L(Cn), σ′

L,τ) ó ®Û,¦
. ü;ý (L(Cn), σ′

L,τ) ó ��º¹»,¦ .
ÿ�ô + 2.4

±�$
, (L(Cn), σL,τ) ó ��º¹»,¦ .

(2) Ã�Ä (Cn, σ) ó ��º¹»,¦ , Ð�Ñ (Cn, σ)
ö Ê Q�@ E Ë7Æ . ��� ¢ (Cn, σ) ß�à�á�ë�ì

ò ö å Ê Æ�ß�à�ñ ó Ê ¦ ,
Ó��

(Cn, σ′). T ù (Cn, σ′)
¦XÆ·Ç

τ Ã � : τ(hei

vi
) = 1, τ(hei

vi+1
) =

−1.
<�ö

i ∈ [1, n − 1],
µ

τ(hen

vn
) = 1, τ(hen

v1
) = −1. Þ ß´à % °�¦¹Æ�µ�±�$ , (L(Cn), σ′

L,τ)öªò E Æ�ñ ó Ë�Æ ,
ÿ�ô

n ó Q�@ ,
± $

(L(Cn), σ′

L,τ) ó ®�Û¤¦ . üXý (L(Cn), σ′

L,τ) ó �´º»,¦
.
ÿ�ô + 2.4

±�$
, (L(Cn), σL,τ) ó ��º¹»,¦ .

Ã�Ä (Cn, σ) Ù�ó ��º¹»,¦ , Ð�Ñ (Cn, σ)
ö Ê f @ E Ë7Æ . ��� ¢ (Cn, σ) ß�à�á�ë�ì�ò< Ê ½ E Ë�Æ en = vnv1,

Ó��
(Cn, σ′). T ù (Cn, σ′)

¦@Æ,Ç
τ Ã � : τ(hei

vi
) = 1, τ(hei

vi+1
) =

−1.
<�ö

i ∈ [1, n − 1],
µ

τ(hen

vn
) = τ(hen

v1
) = 1. Þ ß�à % °�¦@Æ�µ�± $ , (L(Cn), σ′

L,τ)
ö <Ê

ene1

ê Ê Æ
,
< o�Æ O ê*Ë�Æ . å á (L(Cn), σ′

L,τ)
Ê f @ E Ë�Æ , Ö (L(Cn), σ′

L,τ) ó�Ù ®Û¤¦
. üXý (L(Cn), σ′

L,τ) Ù�ó �´º¼»¤¦ .
ÿ�ô + 2.4

± $
, (L(Cn), σL,τ) Ù�ó �´º¼»¤¦ . ª�«²�]

.p>q
3.1

« § � Ø�< ò Ü�Ý 2  5¡ ¦;ß�à,° ,
<�ß�à % ° Ù�ó �´º¼»�¦ ? ¿ ½�À�Ô ,

«
§ A Â7ß�à·°�¦7ß�à % ° ó �´º¹»¤¦�B ��C�D�E�F ?
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NOWHERE-ZERO FLOWS ON THE SIGNED LINE GRAPHS OF

SIGNED GRAPHS

HE Jing, WEN Chao, ZHANG Chao

(School of Mathematics and Statistics, Guizhou University, Guiyang 550025, China)

Abstract: This paper studies the nowhere-zero flow of the signed line graphs of signed

graphs. By using mathematical induction and analyzing the structure of signed graphs, we obtain

the result that when the underlying graphs of the signed graphs are simple and have no vertices

of degree 2, the signed line graphs admit a nowhere-zero 4-flow. In particular, if the underlying

graphs of the signed graphs are simple without vertices of degree 2 and 4, then the signed line

graphs admit a nowhere-zero 3-flow. It is verified that for signed graphs with the aforementioned

structures, their signed line graphs satisfy Bouchet’s 6-flow conjecture. We also studied whether

the signed line graph of the connected signed circle is flow-admissible.

Keywords: signed graphs; signed line graph; nowhere-zero flow
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